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three-dimensional viewing screen is a mousi. 

20 Alternatively, the optical object may be aa 
image on a television picture tube phosphor. 
The image projected on to the three-dimen- 
sionally shaped screen may be a coloured and 
moving im?.ge, and the device may be used to 

25 display on the three-dunensionally shaped 
viewing screen the appearance of the physical 
object in three dimensions of space and in 
different colour combinations. It will be real- 
ised that if a two-dimensional image is thus 

30 projected from a transparency or other surface 
on to a three-dimensionally shaped viewing 
screen, parts of the screen will receive pro- 
jected rays at oblique angles, which may vary 
widely from one part to an adjacent part. 

35 Asymmetrical "keystone" distortion of parts 
of the image on the three-dimensionally 
shaped screen will consequently occur and this 
may also be accompanied by symmetrical dis- 
tortion of the " pincushion " or " band " kind. 

40 In addition, there will be difficulty in obtain- 
ing an adequate focus over all parts of the 
shaped screen. 
In our co-pending application No. 



DS 66459/1 (13) /R. 109 200 6/82 PL 

can be corrected, and this, in rum, leads to 
an apparent impasse because it means that this 
distortion cannot be corrected by any known 65 
optical element, for example by a lens, prism 
or aspheric plate. However, we have also found 
that m projection systems that do not require 
a very high grade optical system this diffi- 
culty can be circumvented. In our said co- 70 
pending application we therefore proposed to 
use in the optical path of an oblique projec- 
tion system a distortion-correcting device at 
lezst one surface cf which varies in slope in a 
discontinuous manner and is composed of a 75 
number of facets separated by lines of dis- 
continuity, the gradients of each facet being 
such that the path of the bundle of rays arriv- 
ing at that facet from the object in the optical 
system are modified so as to displace the 80 
points of arrival of the rays at the image sur- 
face into such positions that distortion due 
to the obliquity of this surface to the optical 
axis is substantially avoided. 

We have further found that a facetted cor- 85 
rection device of this kind can be designed to 
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We, Harries Television Research 17182/58 (Serial No. 897,361) dated 29th 
Limited, a British Company of Bank of May, 1958, we have stated that "barrel*' or 
Bermuda, Hamilton, Bermuda, do hereby " pincushion " distortion produced ~" 
declare the invention, for which we pray that 
5 a patent may be granted to us, and the method 
by which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — 



viewing screen positioned normally to the axis 
of the optical system can be corrected by an 
aic plate interposed in the path of the 
from the projector to the viewing screen. 



This invention relates to c 



10 for use, for example, for advertising and dem- 
onstration purposes and the object of the 
invention is to enable an optical object in the 
form of a two-dimensional image to be pro- 
jected without significant distortion by an 
15 optical system on to a three-dimensionally 
shaped model or viewing screen; the two- 



It might be supposed in analogy that "key- 
- devices stone" distortion due to oblique image planes 



might also be corrected by a suitably shaped 
plate. However, we have pointed oat in our 
said co-pending application that this is not so, 55 
because the differential equations defining the 
slope required for such a plate would consti- 
tute a Pfaffian system for which there is no 
« „w.,~. e ™™, .... solution in a form that would define a con- 
dimensional image may be a photographic tinuous surface. This means that we have 60 
transparency of a physical object of which the proved there is no continuous surface of a lens 
" • • • • -' or corrector plate such that oblique distortion 

can be corrected, and this, in turn, leads to 
apparent impasse because it means that this 



three-dimensional \ 



i model. 
f object may be an 



20 Alternatively, the optii 

image on a television picture tube phosphor. rr * 

The image projected on to the three-dimen- distortion cannot be corrected by any known 
sionally shaped screen may be a coloured and — »'« — * —••»*• l ™ • w nnem 
moving image, and the device may be used to 
25 display on the three-dimensionally shaped 
viewing screen ±e appearance of the physical 
object in three dimensions of space and in 
different colour combinations. It will be real- 
ised that if a two-dimensional image is thus 
30 projected from a transparency or other surface 
on to a three-dimensionally shaped viewing 
screen, parts of the screen will receive pro- 



optical element, for example by a lens, prism 
or aspheric plate. However, we have also found 
that in projection systems that do not require 
a very high grade optical system this^ diffi- 
culty can be circumvented. In our said co- 
pending application we therefore proposed to 
use in the optical path of an oblique projec- 
tion system a distortion-conrectirig device at 
least one surface of which varies in slope in a 
discontinuous manner and is composed of a 



jeered 'rays at oblique angles, which may vary number of facets separated by lines of dis- 



widely from one part to an adjacent part 
35 Asymmetrical "keystone" distortion of parts 
of the image on the three-dimensionally 
shaped screen will consequently occur and this 
may also be accompanied by symmetrical dis- 
tortion of the " pincushion " or " barrel " kind. 
40 In addition, there will be difficulty in obtain- 
ing an adequate focus over all parts of the 
shaped screen. 
Jn our co-pe nding application No. 



continuity, the gradients of each facet being 
such that the path of the bundle of rays arriv- 
ing at that facet from the object in the optical 
system are modified so as to displace the 
points of arrival of the rays at the image sur- 
face into such positions that distortion due 
to the obliquity of this surface to the optical 
axis is substantially avoided. 

We have further found that a facetted cor- 
rection device of this kind can be designed to 
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perform the function of removing keystone 
distortion when an image is projected on to a 
three-dimensional model. 
According to the present invention, a three- 

5 dimensional model has an image projected 
upon it by a projection system the optical 
object of which is a two-dimensional image so 
that the model with the image superimposed 
thereon may be viewed together, and the paths 

10 of the light raj's from that image, before they 
reach the three-dimensional model, are cor- 
rected by a correction device at least one sur- 
face of which comprises a plurality of facets 
separated by lines of discontinuity of 

15 slope, the gradients of two facets separated 
by a line of discontinuity of slope 
being such that no relative change of level 
of the facets can result in a surface of con- 
tinuously changing gradient, and the gradients 

20 of each facet being such that the paths of the 
bundle of rays arriving at that facet from the 
two-dimensional images are modified so as to 
displace the points of the arrival of the rays 
at the three-dimensional model into such posi- 

25 tions that keystone distortion where the pro- 
jected rays meet the model obliquely is sub- 
stantially avoided. 

In general, the gradient will vary from point 
to point across the surface of the facet in each 

30 of any two mutually perpendicular directions 
and in general the variations in the two direc- 
tions will be different, although it is possible 
that in some cases the gradient would be con- 
stant in at least one direction. 

35 The two-dimensional image may be pro- 
vided on a transparency or on an opaque sur- 
face, or it may be formed on a phosphor 
screen by the impact of an electron beam 
thereon. If desired, the transparency may be 

40 part of a cinematograph film which is pulled 
through the projector in the usual way. Suit- 
able synchronised sound effects may be added. 

The slopes or gradients of each facet of the 
correction device, its position and shape, can 

45 be calculated by the usual methods of numeri- 
cal computation used by those skilled in the 
optical art, guided by the geometry of the 
optical system and the shape and obliquity of 
the three-dimensional model. In greater detail, 

50 it is first necessary to decide at which point in 
the system the facetted corrector should be 
placed. In order that its effect on the distor- 
tion should be as great as possible and on 
the other abberations as small as possible, it 

55 will be understood by optical designers that 
it should be placed as far as possible from the 
aperture stop or exit pupil of the projector 
up to, say half-way to the three-dimensional 
model If it is nearer to this model its effect 

60 on distortion also becomes greatly diminished. 
There will be other considerations, such as the 
close proximity of other projectors, which set 
a lower limit to the distance from the screen. 
Thus a definite position is found. 

65 Next a series of principal rays is calculated 



and the rays are traced from the optical object 
to the three-dimensional viewing screen (ex- 
cluding for the moment the corrector element) 
at different distances from the axis, and the 
distortion is calculated. This must be done at 70 
sufficiently close spacings as will be found by 
experience to give enough data for computing 
the facets, and rays must be taken in a number 
of meridian planes at suitable angles to that 
one which is perpendicular to the three-dimen- 75 
sional model The method of ray-tracing and 
calculation of distortion can be any one of a 
number well-known to optical designers. 

Next, for any given ray the point in which 
it ought to have met the three-dimensional 80 
viewing screen if there had been no distortion 
is found and from this it is possible to calcu- 
late the inclination to the normal which the 
surface of the corrector facet should have 
where this ray meets it This is done by as- 85 
suming an index of refraction for the correc- 
tor corresponding to a material of which it is 
convenient to make it (such as glass or poly- 
methyl methacrylate) and applying Snell's law 
of refraction, to find the required wedge angle 90 
of the corrector facet. The angle can be on 
either surface of the plate. 

This wedge angle must then be determined 
for each facet by interpolating as necessary 
between the angles found for the principal 95 
rays traced. The number of facets is chosen by 
arranging that the jump in ray deviation be- 
tween neighbouring facets corresponds to fess 
than a picture point on the three-dimensional 
viewing screen. 100 

The abrupt steps between facets^ are not 
objectionable provided the element is placed 
at a considerable distance from the stop and 
provided the image is not required to be of 
much better definition than is commonly 105 
found in, for example, television systems and 
advertising displays. The facets must be small 
enough to provide a reasonable rate of change 
of gradient to avoid undue image distortion, 
and they must not be so small as to produce 110 
diffraction effects. The facets can be in the 
form of squares, triangles or hexagons or any 
two-dimensional repeated design. The gradient 
will, in general, change more rapidly in some 
parts of the plate than in others and it may, 115 
therefore, be convenient to have smaller facets 
in the parts where the gradient changes 
rapidly and larger facets elsewhere. 

If desired, the slope of each facet may be 
modified in known manner to include addi- 120 
tional corrections for other distortions, for ex- 
ample pincushion or barrel distortion, and fur- 
thermore each facet may be made not merely 
prismatic but lenticular in order to improve 
the focus of the image over the three-dimen- 125 
sionally shaped surface of the viewing screen. 
Such lenticular facets cannot be used to com- 
pensate for the different distance of different 
parts of the three-dimensionally shaped view- 
ing screen from the optical system in cases in 130 



which strong field curvature is inherent in the 
design of the system, as in mirror^ 
widei field angle, for example Schmidt pro- 
jection systems. In this case, the focus can be 
5 Lnproved by curving the optical object so 
that its shape follows the curved object field. 
The mounting surface (such as a anemato- 
graph film, transparency or television phos- 
phor) upon which the two-chmensionalj mage 
10 Is produced, may also be cumdortdtedwj 
respect to the optical axis of the system to im- 
prove focus of the image on the three-dimen- 
sionally shaped viewing screen. As an example, 
when die three-dimensional viewing screen or 
15 a large area thereof tilts as a whole with re- 
spect to the optical axis of the apparatus, the 
focus over the viewing screen can also be im- 
proved by tilting the object transparency, or 
die corresponding area thereof, as a whok. H 
20 a projection lens is used, the tilting of the 
object transparency is such that parts .of the 
viewing screen which are further from the lens 
correspond to parts of the transparency which 
are nearer to the lens, and vice versa. In mtr- 
25 ror projection systems, the direction of d»- 

viewing screen and the two-dimensional image, 
30 are produced by copying the same object Ttas 
common object is therefore represented as re- 
gards mree-dimensional form by the three- 
dimensional shape of the model on to which 
the image is projected and Hi ^ d ™" 
35 form by a two-dimensional image which is 
projected through the facets of the correction 
device on to the three-dimensional model from 

^rSrat^rovidedme^y 
40 to move the three-dimensionally shaped . model 
or viewing screen m synchrom sm wift tde 
corresponding movements of the object pm- 
traved by the two-dimensional image to oe 
projected. Additionally, the projector may be 

M arranged to move in simulation of the moye- 

45 Sofa camera during the recording of the 
two-dimensional image. In those cases where 
both the three-dimensional model and the 
two-dimensional image are produced from the 

50 same object (such as a piece of «echamsm or 
a person) the movements of this model may be 
made to copy those of the object by, for ex- 
ample, servo mechanisms and recording tape. 
In order that the invention may be better 

55 understood, several embodiments thereof will 
now be described, by way of example, with 
reference to the accompanying drawings, m 

Wl F^uiel shows ^grammatically an optical 
60 system embodying the invention; 

Figure 2 shows part of a typical form, of 
facetted correction plate suitable for a viewing 
screen of the kind shown in Figure 1; 
Figure 3 shows an optical system for pro- 
65 jeering a number of two-dimensional trans- 



parencies on to the three-dimensional viewing 
screen; and , 

Figure 4 represents apparatus for photo- 
graphing a moving model and recording the ^ 
movements thereof. . . 

Figure 1 shows a translucent rear projection 
viewing screen 10 having its surface shaped 
into a three-dimensional representation of a 
physical object, in this case the head and face 
of a person. This screen is viewed from the 73 
front as indicated by the arrow /. A cmema- 
tograph colour film 11 is fed through the gate 
12 of a cinematograph projector which, is re- 
presented diagrammatical^ by the projection 
Lp 13 and optical system 1 14 .The; coloured 80 
image on the cinematograph film 11 is of the 
same head and face represented dKee-dimen- 
sionally at the viewing screen, and this image 

screen 10 through a facetted correcter plate 
15 This corrector plate has, as explained 
above, the property of removing optical dis- 
tortion and defocusing effects otherwise asso- 
dated with the projection of a two-dunen- 90 
sional image existing on cmematograph film 
11 on to the three-dimensionally shaped view- 

m Figured shows a suitable type of corrector 
device 15. This device consists of a hght-trans- » 
mitring plate having a plane rear surface 16 
™d a front surface 17 which consists of a 



and a front sunace u mum — - 

large number of facets 18 of rectangular shape, 
of which only four are illustrated in Figure 2. 
The slope of each facet is determined by the 100 
method previously described so as to avoid 
keystone distortion and, if desired, tt reduce 
pincushion or barrel distortion and defocus- 
iag; in addition, the curvature of each facet 
mty be chosen to minimise defocusing. The M5 
gradients of each facet vary with the form of 
the three-dimensionaUy shaped viewing screen, 
and no table of gradients can be given for a 
particular case without specifying in consider- 
able detail the form of the yiewmg screen m 
three dimensions. However, Ae method of de- 
termining the form of each facet of the plate 
15 will be clear to one skilled in the art after 
reading the preceding discussion and some 
additional guidance may be obtained from the 115 
dimensions given in Table 2 of our said co- 
pending application, although these dimen- 
sions relate to a facetted corrector plate for 
an oblique projection system and a plane 

viewing screen. , , , . 

The plate 15 may be made from plastic 
material (for example, polymethyl metn- 
acrylate) by injection moulding, 
deferring back to Figure 1, the cmemate- 
graph film 11 may include a synchronised. 125 
soundtrack and a suitable sound pick-up de- 
vice which is Seated diagmti^ly by 
the block 23. A loudspeaker 24 is fed from the 
pick-up device 23 by means of the link 25 so 
that sound effects are added. 
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As the two-dimensional colour cinematn- from the same model, which may be, for ex- 
graph film 11 runs through the projector it ample, the head and shoulders of a living 
will produce at the three-dimensional viewing person who was also photographed from the 
screen 10 a three-dimensional colour image directions a, b, c, etc., to make the two- 
5 which may change in colour and to some ex- dimensional cinematograph films used in the 70 
tent ui detail, as will be explained below. This, projectors 27A . . . 27E. Known means of 
together with the sound effects from the loud- producing a three-dimensional representation 
speaker, can be used, for example, to demon- from a number of cine-photographs taken of 
strate different combinations of cosmetics and a living person may be used to shape the 
10 hair colouring on the three-dimensional repre- three-dimensionally shaped screen or bust 26. 75 
senation of a face shown at the viewing screen The sound which is reproduced by the loud- 
10 in Figure 1. Lettering or legends can also speaker 24 may be recorded at the same time 
be added to the image. as the two-dimensional cinematograph films 

The shaping of the three-dimensional face are photographed. 
15 on the viewing screen can, if desired, be rela- In an alternative embodiment of the in- 80 
lively crude, the details being provided by vention television projection devices may be 
the projected image from the cinematograph used instead of cinematograph projectors and 
Mm; thus, for example, the three-dimensional may be regarded as represented by the blocks 
shaping of the viewmg screen can omit the 27A to 27E in Figure 3. The links 29 then 

20 ins, eyelashes and eyebrows which wifl be represent links carrying common synchronising 85 

supplied by the projected image from the and scanning pulses which link and syn- 

cmematograph film which can therefore be chronise the television projectors 27A to 27E 

arranged to appear to move and change. Thus so as to synchronise the respective images and 

the effect of a moving three-dimensional image the sound. The loudspeaker 24 may be ener- 

^ T""^ a- • , , „• , fmn an audi0 ^S™ 1 - respective 90 

Both the three-dimensional modelling of video signals supplied to the television pro- 
tne viewmg screen 10 and the two-dimensional jectors, the audio signal supplied to the loud- 
image oin the cinematograph film 11 in Figure speaker and the synchronising signals and 
1 are reproduced by photographic or other scanning pulses may be provided by tape re- 
30 suitable means from the same physical object cordings. 95 
Thus, the three-dimensional face shown on the Figure 4 illustrates an image-recording and- 
viewing screen 10 in Figure 1 may be shaped reproduction system including means for pro- 
from measurements or photographs of the face viding movements of a three-dimensional 
ot a living person. Two-dimensional colour viewing screen in order to add to the realism 
35 photographs of this person constitute succes- of a display. A physical object 40 is moved by 100 
sive irames of the cinematograph film 11. a servo mechanism 41, the movements being 
Figure 3 shows a three-dimensional viewing directed manually by means of the control 
screen 26 which is a model of a person's head, mechanism 42 which is linked to the servo 
A plurality of cinematograph projectors 27A mechanism 41 by the link 43. Cinematograph 
40 ... 27E and facetted corrector plates 15A . . . cameras 44A, 44B and 44C are arranged to 105 



„ * , r ,', ' ~~~ " A "rzr " ,s tu » iiiuvcu (so as, ior example, to 

SSSSS? T? e m ^ dd - from "f* 1 dlffer ? nt demonstrate its shape and physical proper- 

45 direcnons. These d^cnons are chosen so that ties) cinematograph pictures of it are taken 110 

the three-dimensional surface of the screen can simultaneously on three cinematograph films 

be viewed by the audience simultaneously by the three cameras 44A, 44B and 44C. In 

from various directions. By means of the links order to follow the movements of the physical 

29 the movements of the cinematograph films object 40 these cameras may, if des£ed, be 

cbronised. The visual illusion of a three- cameras 44A, 44B and 44C are attached re- 

dimensional object changing in colour and in spectively to servo mechanisms 45A, 45B and 

Km ™ ^ Pr ° v C f A ,, S01indtracfc and 45C; signals from these servo mechanisms are 

« SKL„ P * ^ l ° ° nc transferred b y means of the links 46A, 46B 

55 of the projectors (for example the projector and 46C to a tape recorder 47. Signals from 

27D as shown m Figure 3), and the sound is the servo mechanism 41 are also transferred 



fed by means of a link 30 to a loudspeaker 24. by the fink 41A to the tape recorder 47 Any 

Thus sound and speech may be added to the sounds produced by me physical object 40 

three-dimensional visual representation. In this are picked up by the rmcrophone 48 and 

instance, once again it will be found prefer- transferred to the tape recorded by means of 125 

able to omit details from the three-dimensional the link 49. The cinematograph film in each 

bust 26 and to provide them by the moving of the cameras 44A, 44B and 44C is drawn 

picture images contained from the cinemato- through the camera by means of servo mecfa- 

^teTT- • . «• a ~50A,50Band50C, signals from whk* 

The three-dimensional screen 26 is copied are again linked to the tape recorder 47 by 130 
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the links 51 A, 5 IB and 51C. A tape record is 
thus obtained which records the relative posi- 
tions of the physical object 40, of the cameras 
44A, 44B and 44C, and of the film in these 

5 cameras, together with any sounds made by 
the physical object 40. 

The reproducing device can also be ex- 
plained with reference to Figure 4. A three- 
dimensional viewing screen having the same 

10 shape as the object 40 is substituted for that 
object. If desired, this viewing screen may be 
a greatly enlarged representation of the object 
40. The cameras 44A to 44C are substituted 
by projectors, each one having a facetted cor- 

15 rector element (not shown in Figure 4) in- 
serted in the path of the light in the manner of 
Figures 1 and 2. The optical axes a, b and e 
and positions of these projectors will be the 
same at any given time as those of the 

20 cameras. The recorder is replaced by a tape 
reproducer through which is fed the tape 
record previously recorded as explained above. 
The tape reproducer feeds information from 
the tape record to the servo mechanisms 41, 

25 50A, 50B, 50C, 45A, 45B and 45C, and also 
feeds the recorded audio signals to a loud- 
speaker (not shown). The control mechanism 
42 and link 43 shown in Figure 4 are omitted. 
Amplifiers may be added in the links where 

30 required. It will be seen that the movements 
of the physical object 40 will be reproduced 
by the corresponding three-dimensional screen. 
Similarly, the movements of the cameras 44A, 
44B and 44C will be reproduced by the move- 

35 ments of the corresponding projectors. The 
sounds picked up by the microphone 48 will 
be reproduced in appropriate timing by the 
loudspeaker. The images on the respective 
films photographed in the cameras 44A to 44C 

40 will be projected by means of the correspond- 
ing projectors on to the three-dimensional 
screen which will, therefore, display the move- 
ments, appearance and sounds of the physical 
object which were originally recorded by the 

45 tape recorder. 

Television reproducing cameras and corres- 
ponding projectors may be substituted for the 
cinematograph cameras and projectors shown 
in Figure 4. Schmidt optical projection sys- 

50 terns may be used, the facetted correction 
plate being placed between the Schmidt pro- 
jection system and the model on to which the 
image is projected. 
Although the optical projection system de- 

55 scribed above uses a light-transmitting plate 
as a corrector element, it would also be pos- 
sible to use a mirror having a facetted sur- 
face. 

WHAT WE CLAIM IS: — 

60 1. An optical projection system comprising 
an optical object which is a two-dimensional 
image, a three-dimensional model on which 
the image of the object is to be projected so 
that the model with the image superimposed 

65 thereon may be viewed together, and a cor- 



rection device by means of which the paths 
of the light rays from the two-dimensional 
image are corrected before reaching the three- 
dimensional model, the correction device hav- 
ing at least one surface which varies in slope 70 
and which comprises a plurality of facets sep- 
arated by lines of discontinuity of slope, the 
gradients of two facets separated by a line of 
discontinuity of slope being such that no rela- 
tive change of level of the facets can result 75 
in a surface of continuously changing gradient, 
and the gradients of each facet being chosen 
with regard to the bundle of rays which reach 
that facet from the optical object so as to dis- 
place the points of arrival of the rays at the 80 
ihree-dimensional model into such positions 
that keystone distortion where the rays meet 
the model obliquely is substantially avoided. 

2. An optical projection system comprising 

an optical object which is a two-dimensional 85 
image, a three-dimensional model on which 
the image of the object is to be projected so 
that the model with the image superimposed 
thereon may be viewed together, and a light- 
transmitting corrector plate through which the 90 
light passes before reaching the model, the 
corrector plate having at least one surface 
which varies in slope and which comprises a 
plurality of facets separated by lines of dis- 
continuity of slope, the gradients of two facets 95 
separated by a line of discontinuity of slope 
being such that no relative change of level of 
the facets can result in a surface of continu- 
ously changing gradient, and the gradient of 
each facet being such that the paths of a 100 
bundle of rays from the two-dimensional 
image which pass through that facet are modi- 
fied so as to displace the points of arrival of 
the rays at the three-dimensional model into 
such positions that keystone distortion where 105 
the rays meet the model obliquely is substan- 
tially avoided. 

3. An optical projection system according 
to Claim 1 or 2, in which each facet of the 
correction device is of lenticular form, where- ' 110 
by the focusing of the image on the three- 
dimensional model is improved. 

4. An optical projection system according 
to Claim 1, 2 or 3, in which the gradients of 
each facet are chosen so that the points of 115 
arrival of the rays at the model are displaced 
into such positions that axially symmetric dis- 
tortions are also substantially avoided. 

5. A system according to any one of the 
preceding claims, in which the facets vary in 120 
size and are smaller where the change of 
gradient is greatest 

6. An optical projection system according 
to any one of the preceding claims, in which 

a mount upon which the two-dimensional 125 
image is produced is shaped so that some parts 
of die two-dimensional image are nearer to 
the optical elements of the projection system 
than other parts, whereby defocusing of the 
projected image over the surface of the three- 130 
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dimension model is reduced, the nearest parts 15. An optical projection system according 50 

of the two-dimensional image corresponding to any one of the preceding claims, wherein 

to parts of the model which are the furthest the two-dimensional image is produced by 

from the said optical elements in the case of photographic means, 

a lens projection system, and to parts of the 16. An optical projection system according 

model which are the closest to the said optical to any one of Claims 1 to 14, comprising an 55 

elements in the case of a mirror projection electron discharge display tube having a 

•Hon „t — ^r,i,„_ „™™ „ ) :_ .v. . j: 



. ^ phosphor screen and in which the two-dimen- 

7. An optical projection system according to sional image is produced by scanning the phos- 
10 Claim 6, in which the three-dimensional model phor screen by means of an electron beam in 



;e is produced by scanning the phos- 
l by means of an electron " 

tilts, as a whole, with respect to the optical the electron discharge display tube, 
axis of the system, and in which the said 17. An optical image-reproduction system 

mount for the two-dimensional image tilts, as comprising a plurality of optical projectors 

a whole, with respect to the optical axis so as each including a projection system according 

15 to render more uniform the focusing of the to any one of the preceding claims but having 

projeaed image at the model. a common three-dimensional model on which 65 

8. An optical projection system according to the images of the objects are to be projected, 
any one of the preceding claims including a and a plurality of recording means for re- 
Schmidt projection system. cording a plurality of two-dimensional images 
20 9. An optical projection system according to of a physical object, the projectors serving to 
any one of the preceding claims, in which the project the recorded images on to the model, 70 
three-dimensional model is formed approxi- the shape of which corresponds to that of the 
mately to the shape of a physical object, but physical object 

does hot include surface details of the latter. 18. An optical image-reproduction system 

25 10. An optical projection system according according to Claim 17, in which movements of 

to any one of the preceding claims, in which the physical object are recorded and are caused 75 

the three-dimensional shape of the model and to produce corresponding movements of the 

the two-dimensional image are both produced three-dimensional model 
by copying from the same physical object 19. An optical image-reproduction system 

30 11. An optical projection system according according to Claim 18, in which movements of 

to any one of the preceding claims, in which the physical object and of a camera photo- 80 

means are provided mechanically to move the graphing the latter are recorded and are 

three-dimensional model in synchronism with caused to produce corresponding movements 

corresponding movements which appear sue- of the three-dimensional model and of the 

35 cessively in the two-dimensional image. corresponding projecting means. 

12. An optical projection system according 20. An optical projection system substan- 85 
to Claim 11, in which movements of the three- tially as herein described with reference to 
dimensional model and movements recorded Figures 1 and 2 or Figures 2 and 3 of the 

on the two-dimensional image correspond to accompanying drawings. 
40 the movements of a physical object 21. An optical image-reproduction system 

13. An optical projection system according substantially as herein described with refer- 90 
to Claim 12, including electrically controlled ence to Figure 4 of the accompanying draw- 
devices whereby the recorded movements of ings. 

the physical object are applied to the model. 
45 14. An optical projection system according For the Applicants: 

to any one of the preceding claims, including a GILL, JENNINGS & EVERY, 

plurality of projeaors by means of which a Chartered Patent AgentB, 

plurality of images are projected on to the 51/52 Chancery Lane, London, W.C.2. 
three-dimensional model 

PROVISIONAL SPECIFICATION 

Improvements in or relating to Display Devices 

We, Harries Television Research be a coloured image and the device may be 

Limited, a British Company of Bank of used to compare the appearances of the object 105 

95 Bermuda Building, Hamilton, Bermuda, do in different colour combinations. It* will be 

hereby declare this invention to be described realised that if an image is projected from a 

in the_ following statement: — plane transparency or opaque surface on to a 

This invention relates to display devices three-dimensional object, much of the light 

for use, for example for advertising purposes, will strike the object obliquely. This will give 110 

100 and has for its object to enable an image rise to asymmetrical keystone distortion of the 

formed on a transparency or other surface to corresponding parts of the image on the ob- 

be projected onto a three-dimensional model ject, possibly accompanied by symmetrical dis- 

without prohibitive distortion. The image may tortion of the "pin-cushion" or "barrel" 
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^.^.malsobe^cultyinobtaidng ^^Sk^tS * 

17182/58 (Serial No. 897,361) dated 29th ^° n ^bSons, such as pin-cushion dis- 

5 May, 1958, we have stated that barrel or ■p* *^£%£tS£ between facets are 60 

cushion distortion can be corrected by an ^on^ aomp t m ^ fc 

aspheric plate placed at a considerable dis- ^^^^Sunothmibtttaf 
tance from the aperture stop, bom^hit » not required to be 

might be supposed that keystone distortion JPJ^a, ^ £ comm only 

10 nugit be corrected by a suitably shaped and of much JgJ^J^ ^ facets must 65 

axitily asymmetric aspheric plate. However, J^J^JJ a reasonable rate 

15 JU^^^S"?. SiSn^ecr^^" 8 » 

face. However, we have ato found to in m^gles ^ek ^ ta general 

projecting systems which do not require a l 3*^*f£j 1 iL jnsrane parts of the plate 

20 WV^*f2r S S m oS P andkn^TtoeforebeW 75 

be cicumvented In our Sen? tt Sve smaller facets in the parte 

^P^rrtto^KS A?afeSe of Hie use of the device for 

25 correcting device at least one surface of which ^n^xaxup proected 80 

varies in slope in a discontinuous manner and « TO ^ rl fX^mbc7 of alternative plane 

is compose/of a number of facets mart Jj^t'JSfiS*- 

by lines of discontinuity, the slope of each on w a mo delof a woman's 

facetted correction device before S frL theTperture stop or centre of pro- 
object, the slope of each facet d to correc- fok to m the ap^ ^ 
dm device being governed, at least in part, by jecdon ?? £ Alternatively, the slope of 
the system of differential equations set out ^^Xfacetted correction device can 

40 in application No. 17182/5 (S«*N* * e JSJS J e indude a correction for pin- 95 

897361), as applied to Aesiope of the cones- j^yjjjj or barrel distortion. • . . 

ponding, part of the object ^ ^ different images from a number 

paS e cyrfnr^ue P su^^?it a m^ * W*±X3'£? ' 

45 SSonaphosP saeenby theimpact a ^S^Sles an image of an 100 

of an electron beam thereon, and the f trans- The ^ aque sur f ace or 

parency, opaque surface or it may be formed object on a _ rrans F , » *£ three- 

STptoSSr screen by the impact of an £g?r ^ to be pro, ecttd^ ^ ^ 

electron beam thereon, and the transparency ^XoS wito perrnissible limits. 

50 opaque surface or phosphor screen may be flat *>»**™%™g TppUcalnts:- 

oFSrwL If desired, the transparency, may be A S ra * *°/ %S GS & EVERY, 

part of a cinematograph film which is pulled G ^g£l Patent Agents, 

$£££^^VJ£i 51/52 SSU Lane, London, W.C2. 
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